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(57) ABSTRACT

A waterproofing case with a first case and a second case
includes a non-annular groove that has a start point side and
an end point side and is arranged in parallel by a barrier rib of
a certain length, in one of annular bonding portions. The
waterproofing case also includes a cutout portion provided at
a middle portion of the barrier rib so as to allow a groove
portion at the start point side and the end point side to com-
municate with each other and a plastic elastomer that is dis-
posed within the non-annular groove by curing after being
coated. Furthermore, the waterproofing case includes a pro-
trusion that bisects an exposed portion of the plastic elastomer
disposed within the non-annular groove toward opposite
walls of the non-annular groove at bonding two cases, in other
annular bonding portion of the first case and the second case.

15 Claims, 13 Drawing Sheets
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1
WATERPROOFING CASE AND METHOD OF
MANUFACTURING WATERPROOFING CASE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No. 2013-
039899 filed on Feb. 28, 2013, the entire contents of which are
incorporated herein by reference.

FIELD

The present application relates to a waterproofing case and
a method of manufacturing the waterproofing case.

BACKGROUND

A device case of a portable electric device that may be used
outdoors is conventionally provided with a waterproofing
structure (“waterproofing case”) in order to prevent infiltra-
tion of moisture such as rainwater into the inside of the device
case. When the electronic device case is bisected into a first
case and a second case, the waterproofing case may be real-
ized by inserting a linear elastic body into a fitting portion
(“bonding portion™) of the first case and the second case
without a gap. The linear elastic body which is inserted into
the bonding portion of the first case and the second case may
be either a continuous loop type elastic body or a discontinu-
ous type elastic body which is discontinued at a middle por-
tion thereof. The discontinuous type elastic body has a con-
figuration in which the opposite ends of the elastic body are
brought close to each other so that water may not infiltrate
therefrom.

The continuous loop type elastic body is required to be
fabricated according to the lengths of the bonding portions of
the first case and the second case. Thus, when the shapes of
the first and second cases and the lengths of the bonding
portions of the first case and the second case are changed due
to a design change, it is required to change the specification of
the elastic body. Whereas, the discontinuous type elastic body
may flexibly comply with a design change since the length of
the elastic body may be readily changed even if the shapes of
the cases and the lengths of the bonding portions of the first
case and the second case are changed.

In the conventional technology, as for a material for the
elastic body, a plastic resin such as a thermoplastic resin may
be employed instead of a natural rubber or a synthetic rubber.
The thermoplastic resin refers to a resin that is softened to
exhibit fluidity when heated and changed into an elastic body
when cooled. The thermoplastic resin may comply with vari-
ous shape of the bonding portions when it is coated on the
bonding portions of the first case and the second case. In
addition, since the thermoplastic resin itself has adhesiveness,
there are little restrictions on design even if a groove config-
ured to allow the thermoplastic resin to extend to a water-
proofing route is only partially provided. In order to cure the
resin that exhibits fluidity, for example, mixing of two kinds
of resins may be considered, except cooling the resin.

The waterproofing structure in which a thermoplastic resin
that exhibits fluidity is coated on the boding portions of the
first case and the second case also requires a structure in
which the coating start point and coating finish point of the
thermoplastic resin are brought close to each other to be
subjected to a waterproofing processing. However, the fol-
lowing problems may be caused. When both the top surfaces
of the solidified elastic bodies at the coating start point and
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2

coating finish point of the thermoplastic resin are pressed, the
thermoplastic resin may stick out of a side surface of the case
deteriorating the external appearance of the case. In order to
avoid the thermoplastic resin sticking out of the case, it is
required to precisely control the coating amount of the ther-
moplastic resin coated on the bonding portions of the first
case and second case. However, the precise control of the
coating amount is not easy and may cause a decline in yield.

The related art is disclosed in Japanese Laid-open Patent
Publication No. 2004-108469.

SUMMARY

According to an aspect of the present disclosure, a water-
proofing case that has a first case and a second case each
including an annular bonding portion, the waterproofing case
includes a non-annular groove that has a start point side and
an end point side and is arranged in parallel by a barrier rib of
acertain length, in one of annular bonding portions of the first
case and the second case. The waterproofing case also
includes a cutout portion that is provided at a middle portion
of the barrier rib so as to allow a groove portion at the start
point side and the groove portion at the end point side to
communicate with each other and a plastic elastomer that is
disposed within the non-annular groove by curing after being
coated. Furthermore, the waterproofing case includes a pro-
trusion that does not arrive at a bottom of the non-annular
groove and bisects an exposed portion of the plastic elastomer
disposed within the non-annular groove toward opposite
walls of the non-annular groove when the first case and the
second case are bonded to each other, in other annular bond-
ing portion of the first case and the second case. And the linear
protrusion is continued to cross the barrier rib at a position of
the cutout portion.

The object and advantages of the disclosure will be realized
and attained by means of the elements and combinations
particularly pointed out in the claims. It is to be understood
that both the foregoing general description and the following
detailed description are exemplary and explanatory, and are
not restrictive of the disclosure as claimed.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded perspective view illustrating a first
type waterproofing case according to the present disclosure.

FIG. 2is an exploded perspective view illustrating a second
type waterproofing case according to the present disclosure.

FIG. 3A is a partial enlarged cross-sectional view illustrat-
ing a state of bonding portions just before the second case is
bonded to the first case in the first type waterproofing case,
and FIG. 3B is a partial enlarged cross-sectional view illus-
trating the state of the bonding portions after the second case
is bonded to the first case from the state illustrated in FIG. 3A.

FIG. 4A is a partial enlarged cross-sectional view illustrat-
ing a state of bonding portions just before the second case is
bonded to the first case in the second type waterproofing case
and FIG. 4B is a partial enlarged cross-sectional view illus-
trating the state of the bonding portion after the second case is
bonded to the first case from the state illustrated in FIG. 4A.

FIG. 5A is a partial enlarged cross-sectional view illustrat-
ing a state of a width expanded portion just before the second
case is bonded to the first case in both of the first and second
type waterproof cases and FIG. 5B is a partial enlarged cross-
sectional view illustrating the state of the width expanded
portion after the second case is bonded to the first case from
the state illustrated in FIG. 5A.
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FIGS. 6A to 6F are views illustrating embodiments of
shapes of the groove formed at the bonding portion of the first
case of the first type waterproofing case. In particular, FIG.
6A is a partial enlarged cross-sectional view illustrating a
second embodiment in which the side surfaces and the bottom
of the groove are connected at curved surfaces, FIG. 6B is a
partial enlarged cross-sectional view illustrating a third
embodiment in which the bottom of the groove is a curved
surface in its entirety, FIG. 6C is a partial enlarged cross-
sectional view illustrating a fourth embodiment in which the
bottom of the groove is a circumferential surface, FIG. 6D is
apartial enlarged cross-sectional view illustrating a modified
example in which the groove wall at the inner side of the case
of the second embodiment illustrated in FIG. 6 A is formed to
be low, FIG. 6E is a partial enlarged cross-sectional view
illustrating a modified example in which the groove wall at
the inner side of the case of the third embodiment illustrated
in FIG. 6B is formed to be low, and FIG. 6F is a partial
enlarged cross-sectional view illustrating a modified example
in which the groove wall at the inner side of the case of the
fourth embodiment illustrated in FIG. 6C is formed to be low.

FIGS. 7A to 7C are views illustrating embodiments of
shapes of grooves formed at the bonding portion of the first
case of the second type waterproofing case. In particular, FIG.
7A is a partial enlarged cross-sectional view illustrating a
second embodiment in which the inner circumferential sur-
face and the end surface of the external wall of the bonding
portion are connected at a curved surface, FIG. 7B is a partial
enlarged cross-sectional view illustrating a third embodiment
in which the end surface of the bonding portion is a curved
surface, and FIG. 7C is a partial enlarged cross-sectional view
illustrating a fourth embodiment in which the end surface of
the bonding portion is a circumferential surface.

FIG. 8A is a partial enlarged cross-sectional view illustrat-
ing a second embodiment of the bonding portion of the sec-
ond case, FIG. 8B is a partial enlarged cross-sectional view
illustrating a third embodiment of the bonding portion of the
second case, FIG. 8C is a partial enlarged cross-sectional
view illustrating a fourth embodiment of the bonding portion
of the second case, and FIG. 8D is a partial enlarged cross-
sectional view illustrating a fifth embodiment of the bonding
portion of the second case.

FIG. 9 is a development view and a partial enlarged view
thereof illustrating a specific embodiment of the first type
waterproofing case according to the present disclosure.

FIG. 10 is a development view and a partial enlarged view
thereof illustrating a specific embodiment of the second type
waterproofing case according to the present disclosure.

FIG. 11A is a partial enlarged view illustrating a state in
which the linear protrusion of the second case is overlapped
over parallel groove portions of the first case illustrated in
FIG. 9, FIG. 11B is a cross-sectional view taken along line
A-Ain FIG. 11A before the second case is coupled to the first
case, FIG. 11C is a cross-sectional view taken along line A-A
in FIG. 11A after the second case is bonded to the first case,
FIG. 11D is a partial view illustrating the shape of a second
embodiment of the linear protrusion illustrated in FIG. 11C,
and FIG. 11E is a partial view illustrating the shape of a third
embodiment of the linear protrusion illustrated in FIG. 11C.

FIG. 12 is a perspective view illustrating a coating appara-
tus of an embodiment that coats an elastomer on the first case
illustrated in FIG. 9.

FIG. 13 is a perspective view illustrating another embodi-
ment of a head and a nozzle unit of the elastomer coating
apparatus illustrated in FI1G. 12.

DESCRIPTION OF EMBODIMENTS

Hereinafter, examples of the present disclosure will be
described in detail with reference to the drawings.
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FIG. 1 illustrates an example for describing a waterproof-
ing structure of a first type waterproofing case 10 according to
the present disclosure. In the embodiment illustrated in FIG.
1, the waterproofing structure portion is depicted in an
enlarged size rather than in a practical size in order to describe
the waterproofing structure of the first type waterproofing
case 10. The first type waterproofing case 10 includes a first
case 1 and a second case 2. The first type waterproofing case
10 is formed by fitting a bonding portion 1C of the first case
1 and a bonding portion 2C of the second case 2 to each other.
In addition, the waterproofing structure of the waterproofing
case 10 is provided at the bonding portion 1C of the first case
1 and the bonding portion 2C of the second case 2.

In the first type waterproofing case 10, the annular bonding
portion 1C of the first case 1 is provided with a non-annular
groove 11 having a start point and an end point. The term,
“non-annular” indicates that the groove 11 is not continuous,
and has a start point and an end point. In the present embodi-
ment, an expanded portion 1W is provided at a portion of the
annular bonding portion 1C of the first case 1 to make the
width of the bonding portion 1C bulge to the inside, and the
start point 118 of the groove 11 and the end point 11E of the
groove 11 are disposed in parallel to each other in the
expanded portion 1W. In the present embodiment, the end
portion of the groove 11 where the outer expanded portion
1W is disposed is referred to as the start point 118, and the end
of the groove 11 where the inner expanded portion 1W is
disposed is referred to as the end point 11E. However, the
terms such as the start point and the end point are used merely
for the convenience of description, and any of the ends may be
referred to as a start point as well. Further, the expanded
portion 1W may be disposed at any position in the annular
bonding portion 1C of the first case 1.

A barrier rib 12 with a predetermined length is provided
between the start point 11S and the end point 11E of the
groove 11 which are arranged in parallel to each other in the
expanded portion 1W. The length and width of the barrier rib
12 are not particularly limited. In addition, at a middle portion
of the barrier rib 12, a cutout portion 13 is provided through
which the start point 118 side groove 11 and the end point 11E
side groove 11 communicate with each other. The width of the
cutout portion 13 may equal to that of the groove 11. In
addition, the cutout portion 13 is formed to have a depth that
is slightly shallower than that of the groove 11 and provides a
gap between the cutout portion 13 and the tip end of a linear
protrusion 21 formed to protrude on the second case 2 when
the first case 1 and the second case 2 are bonded to each other.
The depth of the cutout portion 13 will be described in detail
below.

A plastic elastomer 3 that is cured after coating is disposed
in the groove 11 provided in the first case 1. Here, a plastic
elastomer 3 having fluidity is coated from the start point 11S
side of the groove 11 to the end point 11E of the groove 11 by
an injection apparatus to be described later, rather than insert-
ing a linear elastic body that has been previously cured to have
elasticity into the groove 11 provided in the first case 1. The
plastic elastomer 3 coated in the groove 11 is cured within an
extremely short time to become an elastic body. FIG. 1 illus-
trates a state in which the plastic elastomer cured after coating
in the groove 11 is extracted from the groove 11 in which one
end 3S is a coating start point and the other end 3E is a coating
finish point. The coating start point and the coating finish
point may be reversed.

Meanwhile, the annular bonding portion 2C of the second
case 2 which is opposite to the annular bonding portion 1C of
the first case 1 in the waterproofing case 10 is provided with
a continuous linear protrusion 21 on the end surface 2T which
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is opposite to the groove 11. Accordingly, the end surface 2T
is provided with an expanded portion 2W at a position which
is opposite to the expanded portion 1W ofthe bonding portion
1C of the first case 1. The height of the linear protrusion 21
from the end surface 2T is determined such that, when the first
case 1 and the second case 2 are bonded to each other, the tip
end of the linear protrusion 21 does not arrive at the bottom of
the groove 11 of the first case 1. In addition, the linear pro-
trusion 21 protrudes from the end surface 2T such that the
longitudinal center line of the tip end of the linear protrusion
21 coincides with the longitudinal center line of the groove 11
of the first case 1.

In addition, the width of the linear protrusion 21 is deter-
mined such that, when the first case 1 and the second case 2
are bonded to each other, the linear protrusion 21 is inserted
into (stuck to) the exposed portion of the plastic elastomer 3
disposed in the groove 11 rather than pressing the exposed
portion ofthe plastic elastomer 3 from the top. For this reason,
when the first case 1 and the second case 2 are bonded to each
other, the plastic elastomer 3 disposed within the groove 11 is
bisected toward the opposite walls of the groove 11 by the
linear protrusion 21.

FIG. 3 A illustrates the state of the bonding portions 1C, 2C
just before the second case 2 is bonded to the first case 1 in
which the plastic elastomer 3 is disposed within the groove 11
of the first case 1. The plastic elastomer 3 has an exposed
portion 3X that is exposed from the groove 11. The width of
the linear protrusion 21 is determined such that, when the end
surface 2T of the linear protrusion 21 is urged against the
exposed portion 3X of the plastic elastomer 3, the linear
protrusion 3X is inserted into the plastic elastomer 3 rather
than pressing the exposed portion 37T of the plastic elastomer
3 from the top. FIG. 3B illustrates the state of the bonding
portions 1C, 2C after the second case 2 is bonded to the first
case 1 after the state illustrated in FIG. 3A. As illustrated in
FIG. 3B, when the first case 1 and the second case 2 are
bonded to each other, the plastic elastomer 3 disposed within
the groove 11 is bisected toward the opposite walls of the
groove 11 by the linear protrusion 21.

The linear protrusion 21 is not provided to the position of
the start point 11S of the groove 11 and the position of the end
point 11E of the groove 11, and is continued by a crossing
portion 21C that crosses the barrier rib 12 at the position of the
cutout portion 13. In addition, when the first case 1 and the
second case 2 are bonded to each other, the crossing portion
21C of'the linear protrusion 21 presses the plastic elastomer 3
disposed in the opposite side grooves 11 of the cutout portion
13 of the barrier rib 12 at the position of the cutout portion 13,
thereby press-bonding the start point 3S and the end point 3E
of the plastic elastomer 3 to each another. As a result, the
bonding portion 1C of the first case 1 and the bonding portion
2C of the second case 2 are water-proofed over the entire
circumferences thereof by the plastic elastomer 3.

FIG. 5A illustrates the state of the width expanded portions
1W, 2W of'the first case 1 and the second case 2 just before the
first case 1 and the second case 2 are bonded to each other. The
cutout portion 13 is formed to have a depth D which is
shallower than the depth H of the groove 11 and there is a level
difference d between the bottom 11B of the groove 11 and the
bottom 13B of the cutout portion 13. When the plastic elas-
tomer 3 is coated at one side groove 11, the level difference d
serves to suppress the plastic elastomer 3 from being intro-
duced into the other side groove 11. In addition, the height h
of the linear protrusion 21 from the end surface 2T is deter-
mined to be smaller than the depth of the groove 11 to the
bottom 11B and also smaller than the depth D of the cutout
portion 13 to the bottom 13B.
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FIG. 5B illustrates the state of the expanded portions 1W,
2W of the first case 1 and the second case 2 after the second
case 2 is bonded to the first case 1 from the state illustrated in
FIG. 5A. When the first case 1 and the second case 2 are
bonded to each other, the crossing portion 21C of the linear
protrusion presses the plastic elastomer 3 disposed in the
opposite side grooves 11 of the cutout portion 13 of the barrier
rib 12 at the position of the cutout portion 13, thereby press-
bonding the start point 3S and the end point 3E of the plastic
elastomer 3 to each other. As a result, the bonding portion 1C
of the first case 1 and the bonding portion 2C of the second
case 2 are water-proofed over the entire circumferences
thereof by the plastic elastomer 3.

FIG. 2 illustrates an embodiment for describing a water-
proofing structure of the second type water proofing case 20
of'the present disclosure. The same symbols are assigned for
the constituent elements which are the same as those of the
first type waterproofing case 10 illustrated in FIG. 1. In the
embodiment illustrated in FIG. 2, the waterproofing structure
portion is depicted in an enlarged size rather than in a prac-
tical size in order to describe the waterproofing structure of
the second type waterproofing case 20. The second type
waterproofing case 20 includes a first case 1 and a second case
2. The waterproofing case 20 is formed by fitting a bonding
portion 1C of the first case 1 and a bonding portion 2C of the
second case 2 to each other. In addition, the waterproofing
structure of the waterproofing case 20 is provided at the
bonding portion 1C of the first case 1 and the bonding portion
2C of'the second case 2.

In the second type waterproofing case 20, the end surface
1T of the annular bonding portion 1C of the first case 1 is
provided with an outer wall 16 over the entire circumference
thereof. At a predetermined position of the inside of the outer
wall 16, an expanded portion 1W is provided to make the
width of the end surface 1T bulge to the inside. In addition, in
the expanded portion 1W, parallel grooves 11P are formed by
a barrier rib 12 and an inner wall 17 which have the same
height as that of the outer wall 16. Although the lengths and
widths of the barrier rib 12 and the inner wall 17 are not
particularly limited, the lengths of the barrier rib 12 and the
inner wall 17 are substantially the same since the parallel
grooves 11P are formed. The parallel grooves 11P are closed
at the ends thereof by end walls 18S, 18E at the positions
where the adjacent relationship between the parallel groves
11P is terminated. Each of the parallel grooves 11P is con-
nected to the end surface 1T of the first case 1 on the same
plane at a side where the wall 18S or 18E is not provided. The
expanded portion 1W may be provided at any position in the
annular bonding portion C of the first case 1.

In the following description, the end wall 18S side of the
second waterproofing case 20 will be referred to as the start
point side ofthe end surface 1T, and the end wall 18E side will
be referred to as the end point side of the end surface 1T.
However, the start point and the end point are used for the
convenience of description and any side of the end surfaces
adjacent to the end walls 18S, 18E may be referred to as start
point.

At amiddle portion of the barrier rib 12, a cutout portion 13
is provided through which the parallel grooves 11P are com-
municated with each other. The width of the cutout portion 13
may be substantially the same as that of the parallel grooves
11P. In addition, the cutout portion 13 is formed to have a
depth that is slightly shallower than that of the parallel
grooves 11P but provides a gap between the cutout portion 13
and the tip end of the linear protrusion formed to protrude on
the second case 2 when the first case 1 and the second case 2
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are bonded to each other. The shape of the cutout portion 13
may be the same as that of the cutout portion 13 of the first
embodiment.

In the second type waterproofing case 20, a plastic elas-
tomer 3 is coated from, as a start point, the bottom 11PB
adjacent to the end surface 18S in one parallel groove 11P
provided with the end wall 18S to the end surface 1T contin-
ued thereto to be adjacent to the outer wall 16. The coating of
the plastic elastomer 3 is continued to the bottom 11PB adja-
cent to the end wall 18E in the other parallel groove 11P. The
coating of the plastic elastomer 3 on the end surface 1T may
be performed by an injection apparatus to be described later.
The plastic elastomer 3 having a fluidity and coated on the
bottoms 11PB of the parallel grooves 11P and the end surface
1T is cured directly after the coating, thereby becoming an
elastic body. FIG. 2 illustrates a state in which the plastic
elastomer 3 is raised from the end surface 1T after the plastic
elastomer 3 has been coated and cured on the end surface 1T.
One end 38 is the coating start point and the other end 3E is
the coating finish point. The coating start point and the coat-
ing finish point may be reversed.

The structure of the second case 2 provided with the boding
portion 2C bonded to the annular bonding portion 1C of the
first case 1 of the second type waterproofing case 20 may be
the same as the structure of the second case of the first type
waterproofing case 10 when the position where the width
expanded portion 1W is provided and the shapes of the par-
allel grooves 11P are the same as those in the first type
waterproofing case 10. Accordingly, the constituent elements
in the structure of the second case 2 of the second type
waterproofing case 20 are assigned with the same symbols as
those of the same constituent elements in the second case 2 of
the first waterproofing case 10 and the descriptions thereof
will be omitted.

FIG. 4A illustrates the state of the bonding portions 1C, 2C
just before the second case 2 is bonded to the first case 1. The
plastic elastomer 3 is disposed on the end surface 1T adjacent
to the outer wall 16 of the first case 1. The plastic elastomer 3
has an exposed portion 3X on the end surface 1T. The width
of' the linear protrusion 21 is determined such that, when the
end surface 2T of the linear protrusion 21 is urged against the
exposed portion 3X of the plastic elastomer 3 exposed portion
3X, the linear protrusion 21 is inserted into the plastic elas-
tomer 3 rather than pressing the exposed portion 3T of the
plastic elastomer 3 from the top. FIG. 4B illustrates a state of
the bending portions 1C, 2C after the second case 2 is bonded
to the first case 1 from the state illustrated in FIG. 4A. As
illustrated in FIG. 4B, when the first case 1 and the second
case 2 are bonded to each other, the plastic elastomer 3 dis-
posed on the end surface 1T is bisected into the outer wall 16
side portion and the inner side portion of the first case 1 by the
linear protrusion 21.

In the second type waterproofing case 20, the pressing
operation of the plastic elastomer 3 and the pressure-bending
operation of the start point 3S and the end point 3E of the
plastic elastomer 3 by the crossing portion 21C that crosses
the barrier rib 12 provided on the linear protrusion 21, are the
same as the operations in the first type waterproofing case 10.
As aresult, also in the second type waterproofing case 20, the
bonding portion 1C of the first case 1 and the bonding portion
2C of the second case 2 are water-proofed over the entire
circumferences thereof by the plastic elastomer 3.

FIGS. 6A to 6F illustrate other embodiments of the shapes
of'the groove 11 formed at the bonding portion 1C of the first
waterproofing case 10. The cross-sectional shape of the
groove 11 illustrated in FIGS. 3A and 3B is a rectangular
shape. Meanwhile, in the second embodiment of the cross-
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section of the groove 11 illustrated in FIG. 6A, the side
surfaces and the bottom 11B of the groove 11 are connected
at the curved surfaces 15. In addition, in the third embodiment
of the cross-sectional shape of the groove 11 illustrated in
FIG. 6B, the entire bottom of the groove 11 is formed in a
curved surface 24. Further, in the fourth embodiment of the
cross-sectional view of the groove 11 illustrated in FIG. 6C,
the entire bottom of the groove 11 is formed in a circumfer-
ential surface 25.

The groove 11 formed at the bonding portion 1C of the first
type waterproofing case 10 includes an outer wall 26 and the
inner wall 27, and the heights of the outer wall 26 and the
inner wall 27 may not be equal to each other. FIG. 6D illus-
trates a modified embodiment in which the inner wall 27 of
the groove 11 of the second embodiment illustrated in FIG.
6A is formed to be lower than the outer wall 26. In addition,
FIG. 6E illustrates a modified embodiment in which the inner
wall 27 of the groove 11 of the third embodiment illustrated in
FIG. 6E is formed to be lower than the outer wall 26. Further,
FIG. 6F illustrates a modified embodiment in which the inner
wall 27 of the groove 11 of the fourth embodiment illustrated
in FIG. 6C is formed to be lower than the outer wall 26.

FIGS. 7A to 7C illustrate other embodiments of the shape
of'the end surface 1T of the bonding portion 1C of the second
type waterproofing case 20. In the second embodiment of the
cross-sectional shape of the end surface 17T illustrated in FIG.
7A, the inner circumferential surface of the outer wall 16 of
the bonding portion 1C and the end surface 1T are connected
at a curved surface 15. In the third embodiment of the cross-
sectional shape of the end surface 1T illustrated in FIG. 7B,
the end surface 1T of the bonding portion 1C is formed in a
curved surface 24. Further, in the fourth embodiment of the
cross-sectional shape of the end surface 17T illustrated in FIG.
7C, the inner circumferential surface of the outer wall 16 and
the end surface 1T are connected at a circumferential surface
25. The shapes of the groove 11 and the end surface 1T are not
limited to these embodiments.

FIG. 8A illustrates a shape of a second embodiment of the
linear protrusion 21 provided on the bonding portion 2C of
the second case 2, and FIG. 8B illustrates a third embodiment
of'the linear protrusion 21. The linear protrusion 21 provided
on the bonding portion 2C of the second case 2 illustrated in
FIGS. 3 and 4 has a cross-section of a rectangular shape.
Meanwhile, in the second embodiment illustrated in FIG. 8 A,
curved surfaces 31 are provided at the opposite side of the tip
end of the linear protrusion 21. In addition, in the third
embodiment illustrated in FIG. 8B, the tip end of the linear
protrusion 21 is formed in a circumferential surface 32. Fur-
ther, as in the fourth and fifth embodiments as illustrated in
FIGS. 8C and 8D, the thickness of the second case may be
further slimmed by cutting the inner portion of the linear
protrusion 21 of the second case of the second or third
embodiment.

FIG. 9illustrates a development view and a partial enlarged
view of a specific embodiment of the first type waterproofing
case 10 according to the present disclosure. In the drawing,
the constituent elements which are the same as those of the
first type waterproofing case 10 set forth above are assigned
with the same symbols. In the present embodiment, the
expanded portion 1W of the first case 1 and the expanded
portion 2W of the second case 2 are provided at a short side of
the waterproofing case 10. In addition, the length of the
expanded portion 2W provided in the second case 2 is shorter
than the length of the expanded portion 1W provided in the
first case 1. Further, no expanded portion 2W is provided at a
portion where it is not required to provide the linear protru-
sion 21, thereby suppressing a waste of material.
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FIG. 10 is a development view and a partial enlarged view
thereof illustrating a specific embodiment of the second type
waterproofing case according to the present disclosure. FIG.
10 illustrates feasible shapes of the parallel grooves 11P, the
barrier rib 12, the cutout portion 13, the inner wall 17, and the
end walls 188, 18E on the expanded portion 1W provided in
the first case 1 (in FIG. 10, indicated as “elastomer coated
case”), and feasible shapes of the linear protrusion 21 joined
on the expanded portion 2W provided in the second case 2 (in
FIG. 10, indicated as “rib-shaped protrusion case 2”).

FIG. 11A illustrates the state in which the linear protrusion
21 of the second case 2 (depicted by alternate long and two
short dashes lines) is overlapped on the parallel grooves 11 of
the first case 1 illustrated in FIG. 9 in an enlarged scale. In
addition, FIG. 11B is a cross-sectional view taken along line
A-A in FIG. 11A before the second case 2 is coupled to the
first case 1. In the present embodiment, steps between the
bottom 13B of the cutout portion 13 and the bottom 11B of
groove 11 are formed at the curved surface 14. Further, the
height of the inner wall 27 provided in the expanded portion
1W of' the case 1 is higher than the height of the outer wall 26
of'the groove 11. Further, FIG. 11C illustrates a cross-section
taken along line A-A in FIG. A after the second case 2 is
bonded to the first case 1.

FIG. 11D illustrates the shape of the second embodiment of
the crossing portion 21C of the linear protrusion 21 illustrated
in FIG. 11C in which the shape of the crossing portion 21C of
the linear protrusion 21 in the case when the curved surface 31
illustrated in FIG. 8A is formed at the tip end of the linear
protrusion 21, is illustrated. In addition, FIG. 11E illustrates
the shape of the third embodiment of the crossing portion 21C
of'the linear protrusion 21 illustrated in FIG. 11C in which the
shape of the crossing portion 21C of the linear protrusion 21
in the case where the circumferential surface 32 illustrated in
FIG. 8B is formed at the tip end f the linear protrusion 21 is
illustrated.

FIG. 12 illustrates a coating apparatus 40 according to an
embodiment which is configured to coat an elastomer on the
first case 1 illustrated in FIG. 9. The coating apparatus 40 is
provided with amovable table 42 above abase 41, and the first
case 1 is attached on the movable table 42 through a jig 43.
The movable table 42 is configured to be capable of moving
the first case 1 in the X-direction. A head moving unit 44
configured to be capable of moving a coating head 45 in the
Y-direction is provided above the base 41. The head moving
unit 44 is provided with the head 45 that is opposite to the first
case 1 disposed on the movable table 41 and a nozzle 49
configured to eject a plastic elastomer is installed in front of
the head 45. The coating apparatus 40 of the present embodi-
ment is a two liquid mixing type. A cartridge 46 configured to
store a main agent and a cartridge 47 configured to store a
curing agent are incorporated in the head 45 so that, when
compressed air is introduced from an air tube 48, the main
agent and the curing agent are mixed and injected from the
nozzle 49.

In the coating apparatus 40 of the present embodiment, the
nozzle 49 may be moved along the shape of the groove 11
provided along the peripheral edge of the first case 1 by the
operations of the movable table 42 and the head moving unit
44. Accordingly, the head 45 starts movement at the start
point of the groove 11 as described above and moves to the
end point of the groove along the groove during which a
plastic elastomer in which a main agent and a curing agent are
mixed is ejected to the groove 11 from the nozzle to be coated
within the groove 11. By the coating apparatus, the plastic
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elastomer is uniformly coated within the groove 11 of the first
case 1. A control unit of the coating apparatus 40 is omitted in
FIG. 12.

The coating apparatus 40 as described above is configured
to cure the plastic elastomer after coating by mixing a main
agent and a curing agent. However, a coating apparatus that is
configured to coat a heated plastic elastomer in the groove 11
of'the first case 1 and reduce the temperature after coating so
as to cure the plastic elastomer, may also be used. FIG. 13
illustrates only a head and a nozzle section of another embodi-
ment of the coating apparatus. In this embodiment, a plastic
elastomer is supplied to the head 45 through an elastomer
supply hose 51, heated by a heater 52 installed within the head
45, and ejected from the nozzle 49. The heating temperature
is about 200° C. Since the construction of the coating appa-
ratus is the same as the two liquid mixing type coating appa-
ratus except for the head 45 section, descriptions thereof will
be omitted.

Here, the plastic elastomer coated in the groove of the first
case will be described. The plastic elastomer which may be
used for the waterproofing case of the present disclosure may
be any elastomer that may be cured after being coated in the
groove to form an elastic body. The following kinds may be
considered.

(1) a mixing type plastic elastomer which is initially in a
liquid phase and is converted into an elastic body by mixing a
component thereto before and after coating,

(2) athermoplastic elastomer which is initially in an elastic
solid phase and is converted into a liquid phase by being
heated and then converted into an elastic body by being
cooled after coating,

(3) a moisture-curable plastic elastomer which is initially
in a liquid phase and is converted into an elastic body by
reacting with moisture in the air after coating,

(4) a photo-curable plastic elastomer which is initially in a
liquid phase and is converted into an elastic body by reacting
with light, for example, ultraviolet rays, irradiated after coat-
ing, and

(5) a heating-reactive plastic elastomer which is initially in
aliquid phase and is converted into an elastic body by reacting
with heating after coating.

As described above, according to a waterproofing case and
a method of manufacturing the waterproofing case of the
present application, an excellent waterproofing effect may be
obtained because a mold for a waterproofing gasket may not
be required, a job of attaching the waterproofing gasket may
not occur, and the reaction force is substantially uniform from
the start point to the end point of the elastic body. In addition,
since the waterproofing elastic body does not stick out of a
case, the external appearance of the case is improved and the
deformation of the case due to the increase of reaction force is
not caused. Moreover, the start point and the end point of the
elastic body may be freely set in consideration of a mounting
space, and the miniaturization and slimming down of the case
may be facilitated. Further, by providing a non-annular
groove, the shape of the elastic body may be controlled at the
start point and the end point of the elastic body. As compared
with an annular groove in which the start point and the end
point overlap with each other, the elastic body may exhibit a
reliable waterproofing performance since the shape and over-
lapping state do not change. Further, since waterproofing is
achieved by inserting the linear protrusion into the elastic
body rather than simply pressing the elastic body, a reliable
sealing may be ensured without being substantially affected
by a gap which may occur due to the variation in size and
assembly of the elastic body. Consequently, there is also a
merit in manufacturing condition.
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All examples and conditional language recited herein are
intended for pedagogical purposes to aid the reader in under-
standing the disclosure and the concepts contributed by the
inventor to furthering the art, and are to be construed as being
without limitation to such specifically recited examples and
conditions, nor does the organization of such examples in the
specification relate to a showing of the superiority and infe-
riority of the disclosure. Although the embodiments of the
present disclosure have been described in detail, it should be
understood that the various changes, substitutions, and alter-
ations could be made hereto without departing from the spirit
and scope of the disclosure.

What is claimed is:

1. A waterproofing case that has a first case and a second
case each including an annular bonding portion, the water-
proofing case comprising:

a non-annular groove, located in one of annular bonding
portions of the first case and the second case, that has a
start point side and an end point side arranged in parallel
by abarrierrib of a certain length, wherein the barrier rib
is arranged in parallel to the start point side and in
parallel to the end point side;

a cutout portion that is provided at a middle portion of the
barrier rib so as to allow a groove portion at the start
point side and a groove portion at the end point side to
communicate with each other;

aplastic elastomer that is disposed within the non-annular
groove by curing after being coated, wherein the plastic
elastomer has a first distinct free end at the start point
side of the non-annular groove, and the plastic elastomer
has a second distinct free end at the end point side of the
non-annular groove; and

a protrusion, located in the other annular bonding portion
of'the first case or the second case, that does not arrive at
a bottom of the non-annular groove and bisects an
exposed portion of the plastic elastomer disposed within
the non-annular groove, moving the plastic elastomer
toward opposite walls of the non-annular groove when
the first case and the second case are bonded to each
other,

wherein the protrusion is continued to cross the barrier rib
at a position of the cutout portion.

2. The waterproofing case according to claim 1, wherein a
width and height of the protrusion are uniform over the entire
perimeter thereof, and a bottom of the cutout portion has a
depth that produces a gap between a position ofa tip end of the
protrusion and the bottom of the cutout portion and is posi-
tioned higher than the bottom of the non-annular groove.

3. The waterproofing case according to claim 2, wherein
the bottom of the cutout portion and the bottom of the non-
annular groove are continued by a curved surface.

4. The waterproofing case according to claim 1, wherein
the non-annular groove has a rectangular cross-sectional
shape.

5. The waterproofing case according to claim 4, wherein
the bottom and walls of the non-annular groove are connected
at curved surfaces.

6. The waterproofing case according to claim 1, wherein a
tip end of the protrusion has a rectangular cross-sectional
shape.

7. The waterproofing case according to claim 1, wherein a
tip end of the protrusion has a curved cross-sectional shape.

8. The waterproofing case according to claim 1, wherein
one of the start point side and the end point side of the
non-annular groove is positioned inside of the waterproofing
case.
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9. A waterproofing case that has a first case and a second
case each including an annular bonding portion, the water-
proofing case comprising:

an outer wall, located in an end surface of one of the

annular bonding portions of'the first case and the second
case, that is provided with a certain height over the entire
perimeter thereof;

parallel grooves that are formed at a certain position inside

the outer wall by a barrier rib and an inner wall which
have the same height as the outer wall, wherein the
barrier rib is arranged in parallel to the parallel grooves;
a cutout portion provided at a middle portion of the barrier
rib so as to allow one of the parallel grooves to commu-
nicate with the other parallel groove, the parallel grooves
being closed by end wall positions where an adjacent
relationship there-between is terminated, respectively;

aplastic elastomer that is cured after coating is disposed on
an inner end surface of and bottoms of the parallel
grooves using one end wall of the parallel grooves as a
start point and other end wall as an end point, wherein
the plastic elastomer has a first distinct free end at one
end of one parallel groove, and the plastic elastomer has
a second distinct free end at an end of another parallel
groove; and

a linear protrusion, located in an end surface of the annular

bonding portion of the other first case and the second
case, that when the first case and the second case are
bonded to each other, does not arrive at the end surface
adjacent to the end wall and longitudinally bisects an
exposed portion of the plastic elastomer,

wherein the linear protrusion is continued to cross the

barrier rib at the position of the cutout portion.

10. The waterproofing case according to claim 1, wherein
the plastic elastomer is converted into a liquid phase to have
a high fluidity when heated before coating, and cured to an
elastic body that has adhesiveness, and does not flow when
cooled to a temperature not higher than a melting point
thereof.

11. The waterproofing case according to claim 1, wherein
the plastic elastomer is in a liquid phase before coating and is
cured to an elastic body which has adhesiveness, and does not
flow after coating when a plurality of components are mixed
thereto during coating.

12. The waterproofing case according to claim 1, wherein
the plastic elastomer is in a liquid phase before coating and is
converted into an elastic body by reacting with moisture in the
air after coating.

13. The waterproofing case according to claim 1, wherein
the plastic elastomer is in a liquid phase before coating and is
converted into an elastic body by reacting with light such as
ultraviolet rays irradiated after coating.

14. The waterproofing case according to claim 1, wherein
the plastic elastomer is in a liquid phase before coating and is
converted into an elastic body by reacting with heat applied
after coating.

15. A method of manufacturing a waterproofing case, com-
prising:

providing a first case and a second case each including an

annular bonding portion;

providing a non-annular groove, in one of annular bonding

portions of the first case and the second case, having a
start point side groove and an end point side groove;
wherein the start point side groove and the end point side

groove are provided in parallel to each other by a barrier
rib having a certain length, and the barrierrib is arranged
in parallel to the start point side groove and in parallel to
the end point side groove;
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providing a cutout portion at a middle portion of the barrier
rib to allow the start point side groove and the end point
side groove to communicate with each other; and

providing, on the annular bonding portions of the other of
the first case and the second case, a linear protrusion that 5
does not arrive at an end surface adjacent to an end wall
and longitudinally bisects an exposed portion ofa plastic
elastomer disposed within the non-annular groove when
the first case and the second case are bonded to each
other, wherein the plastic elastomer has a first distinct 10
free end at the start point side groove, and the plastic
elastomer has a second distinct free end of the end point
side groove,

wherein the linear protrusion is continued to cross the
barrier rib at the position of the cutout portion and the 15
plastic elastomer is cured after coating to have elasticity.
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